Divergent effects of cations on follicle-stimulating hormone- and forskolin-activated adenylyl cyclase in granulosa cells.
The divalent cations magnesium, calcium and manganese, and the monovalent cation, potassium, but not sodium, enhance binding of [125I]iodo-porcine follicle-stimulating hormone to follicle-stimulating hormone (FSH) receptors in membranes of porcine granulosa cells via an increase in the apparent number of binding sites. The objective of the present studies was to determine if increased binding of FSH to its receptor causes increased adenylyl cyclase activity in response to FSH, or conversely, if enhancement of the cyclase or one of its components causes increased binding, or if the two processes are modulated independently. MgCl2 and CaCl2, which both enhance binding in intact cells and in cell-free membrane preparations, had opposite effects on cyclase-MgCl2 stimulatory, CaCl2 inhibitory. In isotonic NaCl, MgCl2 did not enhance binding, but it did increase FSH-stimulated production of cyclic adenosine 3',5'-monophosphate (cAMP). NaCl did not enhance FSH binding and it did not enhance cyclase in cell-free membranes, but it did increase FSH- and forskolin-stimulated cAMP production in intact cells. In intact cells, maximally effective concentrations of MgCl2 and KCl were additive in enhancing cAMP production whereas the effects of NaCl and KCl together were synergistic. The results indicate that although cationic effects on FSH binding are not causally related to effects on cyclase, the cationic microenvironment of the granulosa cell membrane is critical to both FSH receptor and adenylyl cyclase functions.